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(57) Abstract: 

FIELD: biotechnology, genetic 

engineering. SUBSTANCE: DNA fragment 
encoding polypeptide showing nitrile 
hydratase activity is prepared from the 
bacterial cells Pseudomonas chlororaphis 
B23. This nitrile hydratase shows capability 
to hydrate nitriles to amides. Recombinant 



DNA containing this gene 
formed by transformation 
with recombinant DNA 
Invention involves also a 
hydratase preparing using 
EFFECT: preparing of DNA 
above. 5 cl, 10 dwg 



and transformant 
of strain E. coli 
were prepared, 
method of nitrile 
this transformant. 
fragment indicated 
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(57) Peo>epaT: 

H3o6peTeHne othocmtcjr k 6noTexHO/iornn h 
reHeTMMecKoR MHweHepMH, b MacTHOCTM k 
nonyHeHwo cpepMeHTOB KnernaToro 
MeTa6onn3Ma. CymHocTb n3o6peTeHMfl coctomt 
b tom, hto M3 Pseudomonas chlororaphis B23 
nojiyneH cfcparMeHT flHK, KOTopbifl KOAupyeT 
no/iMnenTHA, oonaAatoLnkifl aKTMBHOdbio 



HHTpn/irnApaTa3bi n cnocooHbifi ruApaTMpoBaTb 
HMTpunbi b aMMAbi. nonyMeina peKOM6wHaHTHafl 
flHK, coAepwamafl stot reH, m TpaHocJ)opMaHT, 
oopa30BaHHbta nyTeM TpaHccpopwiaL^ki aiTaMMa 

E. COli 3TOM peKOM6MHaHTHOM AHK. 

H3o6peTeHne, Kpowie Toro, BKnionaeT cnocoo" 
nonyneHun HmpnnrwApaTa3bi, ncnonb3y« 
TpaHc4)opMaHT. 4 c.n. <£-nbi, 10 mh. 
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H3o6peieHne othochtch k reHy, KOTopbifl 
nonyMeH M3 Rseudomonas chlororaphis B23 m 
KOTopbi^ KOflnpyeT noxinnenTMfl, o6/iaAa»oLHkift 
aKTMBHOcTbK) HHTpnnrnApaTa3bi, 
ruflpaTupyioineR HHTpmibi b aMMflbi. 
H3o6peTeHMe othochtch k peKOM6nHaHTHOfi 
flHK, coAepwaiueB reH, w TpaHccJ)opMaHTy, 

TpaHCCfropMHpOBaHHOMy 3TO& peKOM6klHaHTHOtf 

flHK. H3o6peTeHne othochtca, Kpowie Toro, k 
cnocooy nonyMeHHH hmtpmji rnApaia3bi, 
ncno/ib3yfl TpaHcx^opMaHT, m smwrob, 
Mcnojibsya hmtpuji rviApaTasy. 

HMTpnnrMApaTa3a unw HHTpwna3a U3BecTHa 

K3K CfcepMeHT, KOTOpbIM TOApaTHpyeT HMTpHJlbl B 

aMMAbi. MMKpoopraHH3Mbi, KOTOpbie 

npoAyu,npyioT HUTpmi ruApaTasy, BKnioMatoT Te, 
KOiopbie npnHaAne>KaT poAy Bacillus, poAy 
Bacterid ium poAy Micrococcus n pofly 
Brcvibacterium (cm. JP-B-62-21517/1989, 
naTeHT CLJJA N 4001081), poAy Coryhebacterium 
h poAy Vocardia (cm. J P-B-56-1 7918/1989, 
naTeHT CWA 4248968), poAy Pseudomonas 
(cmJP B-59-37951/1984. naTeHT CL1JA 
4637982), poAy Rhodococcus, poAy 
Arthrobacter n poAy Microbacterium (cm. 
j p-A-6 1 - 1 62 1 93/ 1 986 , Efl-A-0 1 883 1 6) H 
Rhodococcus rhodochroous (cm. 

JP-A-2-470/1990, En-A-0307928). 

HMTpnnrnApaTa3a ncnonbsoBa/iacb Ann 
rnApaTai4MM hut pun ob b aMMAbi. 

KOHCTpyMpy-KDTCfl MHKpOOpraHH3Mbl, 

coAepKaiAMe HecKonbKo kohum peKOM6nHaHTHofi 
flHK, KOAnpy»omeii HHTpnnrnApaTa3y, c 
ncnonb30BaHueM npneMOB peKOM6nHaHTHofl 
AHK. PeKOM6nHaHT npoAyunpyeT 3HaHWTenbHbie 
ypOBHM HHTpnnrnApaTa3bi no cpaBHeHwo c 
M3BecTHbiMM npneMai\/in. 

ripeAnoxen paHee reH, nonyMeHHbitf W3 
Rhodococcus BMAa N-774 (FERM BP-1936), 
KOTopwfi TaiOKe KOAnpyeT nonvinenTHAi 
o6naAaK)U4MR aianBHocTbK) HMTpunrnApaTasbi 
(JP-A-2-1 19778/1988). HanpoTMB, B 

COOTBeTCTBUM C HaCTOflLl^HM M3o6peTeHneM 

ncnonb3yioT reH, nonyMeHHbiR us Pseudomonas 
chlororaphis B23, onacaHHbifl b naTeHTe CLUA N 
4637982 Ana npoAyu,npoBaHMfl 
HHTpnnrwApaTa3bi. BbiAe/ieH reH, KOAHpytoLnwCi 
HHTpnnrnApaTa3y, BCTaBun reH b 
cooTBeTCTByrou^nti Beicrop nna3MHAfc>i h 
TpaHc4)opMMpoBan cooTBeTCTByiomero xoaanHa 
STofi peKOM6MHaHTHOM nna3MHAovi, nonynafl 

TaKMM ocpasoM TpaHCCfXJpMaHT, 

npoAyu,Mpy(ou;iiM HMTpnnrnApaTa3y. 

H3o6peTeHne othocutch k 

1) reHy, KOAnpytou^eMy nonnnenTMA, 
KOTOpbifi o6naAaeT aKTHBHOCTbio 

HHTpnnrnApaTa3bi w KOTopwtf 

coAep>KMT o,-cy66noK co cneAyiometf 
aMMHOKMcnoTHofi nocneAOBaTenbHocTbio: 
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ProSerThrProGi5 
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LeuPheGlnValL Z5 
eu 

HeProGluGlyT35 
yr 

GlnLeuMetAlaH45 
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ValAspProGlnPB5 
tie 



SerThrThrAlaTio 

GluArgAlaTrpAzo 
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m p -cy6-beAHHkiu,y co cneAyiomefi 

aMMHOKMCnOTHOM nOCJieAOBaTe/lbHOCTblO 

MetAspGlyPheHfe 



AspLeuGlyGlyPio 

he 

ValProHisThrl20 

le 

LysGlnValPheL30 

ys 

LeuAlaTyrSeri_40 
eu 

AspGIn Leu LysLs o 

ys 

ValArgHisAlaVeo 

al 

ArgGlnHisValG70 
ix 

ArgTyrllelleA80 
la 

ValGluThrGlyVso 
al 

LeuAspGlnAlaioo 

Leu 

LeuAlaAsnProiio 

Ala 

ProAlalleThnzo 
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TyrValAlaGlyi40 
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Is 

MetPheValGlyV45 

al 

PheSerValAspGss 
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al 

ThrGlnTyrTyrG75 
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GlySerHisPheios 

Lys 
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ArgProProPheizs 
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ValValArgAspi35 
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HeArgMetProi45TyrValArgGlyi50 GluGlyValVal 
Ala Lys 

155 HisArgThrSeri60 GlnTrpProPheies 
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GlyAspLeuSeri75 
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TyrHjsValGluias 
Phe 

TrpGlyAspAlaiss 
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Tftr 

ArgValLysAspiao 

Leu 



-3- 



ValValAspLeuzos 

Phe 

LysAlaProGly2X5 



ro 
o 
ro 

00 
CO 
00 



o 



AspAspGlyTyrzoo 
GluSerTyrLeuzio 

Asp Ala 

GlnAiaValAsnzzo 

Ala 

2) reHy, ormcaHHOMy b (1), 
KOAnpytoiueiviy a- M p -cy66jiOKy, coAepwameiviy 
KOAMpyjoinyK) a- cy66noK 

nocneflOBaTenbHOCTbio 

15 30 45 

ATGAGTACATCTATTTCCACGACTGCGAC 
ACCTTCGACACCCGGC 
60 75 90 

GAGAGGGCATGGGCCTTGTTTCAAGTGC 
TCAAGAGCAAGGAACTC 
105 120 135 

ATCCCAGAGGGCTATGTCGAGCAGCTCA 
CTCAATTGATGGCCCAT 
150 165 180 

GACTGGAGCCCGGAGAACGGCGCTCGC 
GTGGTCGCCAAGGCATGG 
195 210 225 

GTCGATCCGCAGTTCCGGGCGCTGCTGC 
TCAAGGACGGAACAGCC 
240 255 270 

GCTTGCGCGCAGTTCGGCTACACCGGCC 
CACAAGGCGAATACATC 
285 300 315 

GTCGCCCTGGAAGATACACCGGGGGTGA 
AGAACGTCATCGTCTGC 
330 345 360 

AGCCTGTGCTCCTGCACCAACTGGCCGG 
TCCTCGGCCTGCCGCCC 
375 390 405 

GAGTGGTACAAGGGCTTTGAGTTTCGTG 
CGCGCCTGGTCCGGGAG 
420 435 450 

GGGCGCACCGTACTGCGCGAGCTGGGG 
ACGGAGTTGCCGAGCGAC 
465 480 495 

ACGGTCATCAAAGTCTGGGATACCAGCG 
CCGAAAGCCGTTACCTG 
510 525 540 

GTGTTGCCGCAAAGGCCTGAAGGCTCTG 
AGCACATGAGTGAAGAA 
555 570 585 

CAGCTTCAACAGCTGGTGACCAAAGACG 
TGCTGATTGGCGTCGCC 
600 

CTGCCACGCGTTGGC 
h nocneAOBaTexibHOCTb, 
KOAHpyiomyio p-cy6beAHHimy: 
15 30 45 

ATGGATGGCTTTCACGATCTCGGCGGTTT 
CCAAGGCTTTGGCAAA 
65 75 90 

GTGCCGCACACCATCAACAGCCTCAGCT 
ACAAACAGGTTTTCAAG 
105 120 135 

CAGGACTGGGAACACCTGGCCTATAGCT 
TGATGTTTGTCGGCGTT 
150 165 180 

GACCAATTGAAAAAGTTCAGCGTGGACGA 
AGTGCGTCATGCCGTC 
195 210 225 

GAACGCCTGGACGTTCGCCAGCATGTCG 
GCACCCAGTACTACGAA 
240 255 270 

CGCTACATCATCGCGACCGCCACGCTGC 
TGGTGGAAACGGGCGTT 
285 300 315 

ATCACCCAGGCGGAGCTCGATCAGGCAT 
TGGGTTCCCACTTCAAG 
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330 345 360 

CTGGCGAACCCCGCCCATGCGACAGGTC 
GCCCGGCGATCACCGGC 
375 390 405 

AGGCCGCCCTTCGAAGTGGGCGATCGGG 
TTGTGGTTCGAGACGAA 
420 435 450 

TATGTGGCGGGGCATATCCGCATGCCGG 
CCTACGTGCGCGGTAAG 
465 480 495 

GAAGGCGTGGTCCTGCACCGCACCTCAG 
AGCAGTGGCCCTTCCCC 
510 525 540 

GACGCCATTGGCCACGGCGACTTGAGCG 
CAGCCCATCAGCCTACC 
555 570 585 

TACCACGTCGAGTTTCGCGTGAAAGATCT 
ATGGGGTGACGCGGCA 
600 615 630 

GATGACGGTTACGTCGTGGTCGATCTTTT 
CGAAAGCTACTTGGAT 
645 660 

AAGGCCCCCGGTGCCCAAGCGGTGAACG 

CA 

3) peKOM6MHaHTHofi flHK, coAepxamefl 
seKTop, BYS\\OAB\ou\v\Pi reH, onucaHHbitf b [1] mjim 
[2]; 4) TpaHC$opMaHTy, TpaHcc£>opMnpoBaHHOMy 
peKOMGMHaHTHoH flHK, onucaHHOfl b [3] ; 5) 
cnocoby npoAyunpoBaHMfl h MTpun rM APaT33bi , 
koto pw Pi coAep>KMT KynbTMBMpOBaHkie 
TpaHccpopMaHTa, m BbiAeneHne 

HMTpMnrMApaTa3bi M3 KynbTypw; 6) cnoco6y 
npoAyUMpoBaHMn aMMAOB, KOTOpbift coA8p>KMT 

FM ApaT M po B3 H M e HMTpMJlOB, ncnojib3yfl 

HMTpMJirMApaTa3y, c u,enbKo nonyMeHMH smuaob; 
7) cnoco6y nonyMeHMfl aMMAOB, KOTopbifl 
coa©P>kmt KyjibTMBMpoBaHMe TpaHccpopMaHTa M 
rn ApaT m po sa h m e hmtpmjiob, ncnonb3yfl 
nonyMeHHyio b pe3ynbTaTe Ky/ibTypy 
M3onMpoBaHHbix 6aKTepMaxibHbix ktistok, 

06pa60TaHHb1X MM, MUM (J)MKCMpOBaHHblM MX 

MaTepwanoM, HTo6bi nonyswTb aMMAbi. 

M30J1HU,MH M OMMCTKa H MT pMfl TMApaTa 3bl M 

MacTMMHbi^ aHaiiM3 nocneAOBaTenbHocTM 
aWIMHOKMCTIOT HHTpn/irnApaTa3bi. 

HMTpM«nrMApaTa3y M3onMpyioT m noABepraKJT 
OMMCTKe M3 Psudomonas chlororaphis B 23 m 
pa3Aen«K)T Me>KAy a m p cy66noKaMM, 
Mcnonb3y« >KXBfl (>KMAKOCTKyio xpoiviaTorpacfcMK) 
noA BbicoKMM AaBneHMeM). OnpeAermiOT MacTb 
aMMHOKMcnoTHoii nocneAOBaTeribHoc™ 
cy66noKaMM (cjwr.l). 

nonyMeHMe flHK-30HAa Ana reHa 

HMTpMfirMAPaTa3bl . 

flHK-30HA nonynaiOT ms WTaMMa J M105/py 
V K121 (FERM BP-1937), KaK 3TO onMcaHO b 
JP-A-2-1 19778/1990, 6naroAapn BbicoKofl 

CTeneHM rOMOHOrMHHOCTM B aMMHOKMCTIOTHOfl 

nocneAOBaTenbHocTM we>KAy p-cy66noKOM 
HMTpMJirMApaTa3bi Rhodococcus BMAa N-744, 

OIIMCaHHblM B BblLUeynOMflHyTOM FlnOHCKOM 

TocyAapcTBeHHO^ riaTeHTHofi TaseTe, m 
cooTBeTCTByioii^MM p-cy66noKOM Pseudomonas 
chlororahis B23. FlnasMMAy PyVK121, 
coAep>Kau4yio reH HMTpMnrMApaTa3bi, 
nonyMeHHbii^ M3 Rhodococcus BMAa N-744, 
npMroTaBjiMBaioT M3 KynbTypw JM1057pWK121 , 
flHK pYVK121 nepeBapMBaioT npM noMomM 
0epM6HTOB Sph I m Sal I. OparwieHT Sph l-Sal 
I coAepKMT reH HMTpMJirMApaTa3bi (cfwr. 2-5) 
Rhodococcus BMAa N-744. flHK-cjiparMeHT 

MeTHT paAMOM30TOnOM, HT06bl nOJiyHMTb 30HA. 

Q6Hapy>KeHMe flHK-cerMeHTa, coAepwaunero 

reH HMTpMfirMApaTa3bl M3 XpOMOCOMbl 
Pseurdomonas chlororaphis B 23. 
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XpoMocowiHyio flHK nony^awT M3 KynbTypw 
Pseudomonas chlororaphis B23. XpoMocoMHyjo 
flHK nepeBapuBaioT cpepMGHTaMn pecTpMKU>iM n 
noflBepraior rn6pnAH3ai^MM c 3ohaom, 
onucaHHbiM b [2], ncnorib3yfl npoueAypy 
rn6pnflM3amin CayTepHa (CayTepH, 3.M, J Mol. 
Biol, t.98, c. 503 (1975). flpocenBaiOT ABa 

^HK-4>parM6HTbl pa3/1MHHOM ftnUHbl. 

KoHCTpyKqun peKOM6nHaHTHOM njia3MHAW. 
PeKOM6MHaHTHy»o n/ia3MMfly KOHCTpynpywT npn 
noMOii^H BCTaBKH cpparMeHTa XpOMOCOMHOfi 
flHK, nojiyneHHOM b [3], b Beicrop nna3MMAbi. 

TpaHCC^opMau^fl m npocenBaHne 
TpaHc^opMam-a, coAep>Kamero 
peKOM6nHaHTHy»o nna3MMAy. TpaHCCpopMaHTbi 
nonynaiOT c ncno/ib30BaHne M3BecTHO^ 
peKOM6MHaHTHOfl nnasMMAbi. TpaHCCjDopMaHT, 
coAep>Kau^MR peKOM6nHaHTHy»o nna3MMAy, 
noABepraioT ceneKi^MM c Mcnonb30BaHweM 
30HAa, onucaHHoro b [2], b cooTBeTCTBMH c 
npoL^eAypoft rn6pMAH3ai^nn KonoHMtf (P.Epioc 
Yonnec m AP- NUC/ Aci. Res, t.9, c.879 
(1981)). KpoMe Toro, npucyTCTBMe reHa 
HHTpnnrnApaTa3bi b peKOM6nHaHTHotf nna3MMAe 
noATBep>KAaioT npw noMotHM npou,eAypbi 
rvi6pMAH3auMM CayTepHa. OTo6paHHbie raKMM 
o6pa30M nna3MMAbi o6o3HaMaiOT pPCN1 n 
pPCN3. 

6) M3onflu,MH m OMMCTKa flHK-nna3MMAbi, n 
KOHCTpyKi^nfl KapTbi pecTpMKi^Mn. flHK nna3MMA 
pPCN1 \a pPCN3, M3onnpytOT m noABeprafOT 
OHUCTKe. KoHCTpynpyjoT KapTy pecTpuKL^nn flHK 
(4>nr.6), MTo6bi onpeAennTb o6nacTb, 
coAep^Kainyio reH HUTpunrMApaTaabi. 

7) AHanns flHK-nocneAOBaTenbHoc™. 
flononHMTenbHbiK cerwieHT BcraBneHHoro 
flHK-cf)parMeHTa b pPCN1 m pPCN3 
paciAerinniOT c ncno/ibsoBaHneM 
cooTBeTCTByioinero cpepMema pecTpMKL^MM. 
BcTaaneHHbiM flHK-<£parMeHT 3aTewi 
ucno/ib3yioT Ann ananM3a nocneAOBaTenbHOCTM. 
HyKneoTMAHan nocneAOBaTenbHocTb 
flHK-cpparMeHTa (o>ir.7-10) noKa3biBaeT, hto 
OHa coagp>kht nocneAOBaTenbHocTb, 
no/iyMeHHyio us aMMHOKMcnoTHOfl 
nocneAOBaTenbHOCTM, KaK 3TO onucaHO b (1). 

8) BcTaBKa flHK-$panvieHTa b Beicrop 
3Kcnpeccnn m TpaHccpopMaLjMfl. flHK-c£parMeHT 
OTceK3K)T ot pPCN1 m pPCN3, ncnonb3yiOT 
cooTBeTCTBy tongue 0epMeHTbi pecTpuKi^MM. 3tm 
ABa (£parMeHTa noABepraioT JiHrai^nn n 
BCTaB/ifliOT b Beicrop SKcnpeccMM pVC19. 3Ty 

KOHCTpyKMMK) MCnOJlb3yK)T ATlfl TpaHCCt>OpMaU,MM 

E.coli JM105 (AMepiusM) m stot TpaHC<£opMaHT 
o6o3HanajOT Mepe3 JM105/pPCN4. 

9) npoAyunpoBaHne HMTpunrnApaiasbi c 
ncnonb30BaHneM TpaHccf)opMaHTa n 
npeBpau^eHMe HMTpunoB b aMUAbi. 
KynbTMBMpytoT TpaHcc^opwiaHT, onucaHHbiii B (8). 
BaKTepna/ibHbie KneTKH CMewMBaioT c 
HMTpunaMM, cy6cTpaTOM HMTpunrviApaTasbi m 
nonynaioT aMHAbi. 

Pseudomonas chlororaphis B23 cash Ha 
xpaHeHne b HccneAOBaTenbCKMfl MHCTHTyT 
4)epMeHTaunn. AreHCTBO no npoMbiujneHHotf 
HayKe m TexHonornn, m eiviy npucBoeH iiJMCfp 
xpaHeHwn FEPM BP-187. TpaHCcf)opMaHT 
JM105/pPCN4 cash Ha xpaHeHne b tot >Ke 
MHCTMTyT m eiwy npucBoeH uiMcfcp xpaHeHun 
FERM BR-2779. 

Jliooofl BeKTOp, BKJltOMaiOLqH^ BeKTOp 
nna3MMAbi (HanpuMep, pAT 153, pMP9, pHC624, 
pKC7, m t.a ), BeKTop (para (HanpuMep, x gt II 
(Tono6o), HapoH 4A (AwiepniSM) m t.a.) mo>kho 

HCnonb30BaTb B COOTBeTCTBUM C HaCTORlUMM 
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M3o6peTeHneM. 4>epivieHTbi, KOTOpbie mo>kho npei 

3TOM MCnOJlb30BaTb BKflK)HaK3T Sph I, Sal I, 

Sac, Bam, HI, EcoRI, Pst I m t.a., KOTopwe 
npon3B0A«TCfl npoMbiuineHHOCTbio (cpupMa 
TaKapa UJyso). CaMbix pa3Hoo6pa3Hbix xosneB 
MOXHO ncnonb30BaTb Ann TpaHccpopMaL^nn, 
HanpMMep, E.coli, JM105 m TGI (ho hmh He 
MCMepnbiBaeTCfl Becb cnncoK). KynbTypHotf 
cpeAoft Ann TpaHccfxDpwaHTa MO>KeT 6biTb 
r»o6an cpeAa, KOTopyio b o6meM ciiynae 
ncnonbsyioT Ann stmx uenefl. 

npeBpameHvie hmtphjiob b aMUAbi 
ocymecTBnnjoT c ncnonb30BaHneM 
HMTpmirnApaTa3bi, HeoMviineHHOM 
HMTpmirnApaTa3bi, KynbTypw TpaHc0opMaHTa, 
M3o/inpoBaHHbix 6aKTepnanbHbix KneTOK nnn nx 
o6pa6oTaHHoro MaTepwana m T.n., nonyneHHbix 
M3 KynbTypbi TpaHCX^opwaHTa. 

CooTBeTCTBytoinne HMTpmibi HacToni^ero 
M3o6peTeHnn BKnionaioT Te, KOTopwe coAep>KaT 
2-4 aTOMa yrnepoAa, TatoKe, KaK ai^eTOHMTpun, 
nponnoHMTpun, aKpunoHMTpun, 
MeTaKpunoHMTpun, H-6yTMpOHHTpnn n 
n3o6yTnnoHMTpnn, npvmeM aKpunoHHTpun 
flBJineTcn npeAnoMTHTenbHbiM. 

Ha cfewr.l noKa3aHa N-TepMMHanbHa« 
aMUHOKMCJiOTHan nocneAOBaTenbHocTb a- 
n p -cy66noKOB HMTpnnrnApaTa3bi, nonyneHHovi 
c Mcnortb30BaHneM Pseudomonas chlororaphis B 
23; Ha o>nr.2-5 - flHK-nocneAOBaTenbHocTb reHa 
HMTpvmrnApaTa3bi Rhodococcus bhaw N-774, 
ncnonb30BaHHan b KanecTse flH-30HAa; Ha 
o>nr.6 - nacTUHHbie KapTbi pecTpwKmifi 
peKOM6nHaHTHbix nna3MMA, pPCN1, pPCN3 m 
ppCN4; Ha c^nr. 7-10 - nyKneoTHAHan 
nocneAOBaTenbHocTb flHK-BCTaBKH b pPCN3, 
nonyneHHan H3 B23, m BbiAeneHHan 
aMMHOKucnoTHan nocneAOBaTenbHocTb. 

B COOTBeTCTBHH C HaCTOflli^MM 

M3o6peTeHneM npeAnaraeTcn aMMHOKucnoTHan 
nocneAOBaTenbHocTb n HyKneoTHAHan 
nocneAOBaTenbHocTb a- n p -cy66noKOB 
HUTpun- rnApaTa3bi, nony^eHbi M3 Pseudomonas 
chlororaphis B23. TeH, ko a^ py k>iu,i<i ft 
HHTpnnrnApaTa3y, BCTaanflraT b Bexrop 
SKcnpeccHH, a peKOM6nHaHTHbift Bexrop 
ncnonb3yKDT Ann TpaHCcfcopMau.HM. 
TpaHc4)opMaHT coAep>KMT HecKonbKO Konuft reHa 
m npoAyi^npyeT 6onee BbicoKue KOHU^eHTpai^nn 
HMTpMnrnApaTa3bi no cpaBHeHMKJ c H3BecTHbiMH, 
McnonbsyeMbiMH Ann stmx nenetf, 
MHKpoopraHM3MaMn. 

H3o6peTeHne onucaHO noApoCHO b 
npMBOAHOM HH)xe npniviepe. B stom npuMepe 
ncnonb3yjOT cneAyKDiUMe coKpau^eHnn. 

TE: TpMC-HCI (10 MM, pH 7,8), 3flTK (1 mM, 
pH 8,0) 

TNE: TpMC-HCI (50 MM, pH 8,0), 3flTK (1 
MM, pH8,0), NaCI (50 mM) 

TE: TpMC-HCI (50 mM, pH 8,0), 3flTK (5 mM, 
pH 8,0), caxapo3a (35 mM) 

CpeAa 2 XYT: 1 ,6% TpMnTOH, 1 ,0% SKCTpaxr 
Apo>K>Keft, 0,5% NaCI 

1 . H30nflU,Mfl M OHMCTKa HMTpMnrMApaT33bl M 

aHanM3 aMMHOKMcnoTHoft nocneAOBaTenbHOCTM 
nacTM HMTpMnrnApaTa3bi Pseudomonas 
chlororaphis B23 KynbTMBMpoBanM b cpeAe (10 
r/n caxapo3bi, 4 r/n MeTaKpMnaMMAa, 0,5 r/n 
KH 2PO4, 0,5 r/n K 2 HP0 4 , 0,5 r/n MgS0 4 .7H 2 0, 
0,01 r/n FeS0 4 .7H 2 0, pH 7,0) npM 25°C B 
TeneHMe 28 h. BaKrepManbHbie KneTKM 
coCMpanM. 100 r 6aKTepManbHbix icneTOK 
pa3pyiuanM m cjDpaKUMOHMpoBanM npM noMou^M 
cynbcf)aTa aMMOHMP. npo6y noABepranM 
AManM3y m AMann3aT noABepranM 
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L^eHTpucjDyrnpoBaHMK). BepxHuC^ cnofi yAananM n 
sarpywanM Ha xpoMaTorpacfcMHecKyK) kojiohhy 
flEAE-Ce0aflL^e/i, OKTnn-Cec)3apo3a KJ1-4E, 
OeHnn-Cecfiapoaa KJ1-4B m CecfcaAeKC-M 50. 
AKTMBHbie ct>paKi;nvi co6npann n noABepranM 
Anann3y. flnajiM3aT, coAepwaiUMtf cfiepMeHT, 
3arpy>KajiM Ha KonoHHy BbicoKoacfxpeKTkiBHOM 
mchakocthoB xpoMaTorpacfcMM, ncnonb3yn 
o6patneHHO-4>a30By»o KonoHHy (CeHwy LJaK 
BP-304-1251, CeHUjy KaraKy) m nony^anM ABa 
cy66noKa (a m p) N-TepMMHanbHyio 
aMMHOKucnoTHyio nocneAOBaTenbHOCTb a- 
m p -cy66noKOB onpeAenanM c ncnonb30BaHneM 
aHann3aTopa aMUHOKMcnoTHbix 
nocneAOBaTenbHOCTefl (cfeMpMbi AnnnaiteA 
5nocncTeM3, MoAenn 470A), N-TepMMHanbHbie 
aMMHOKMcnoTHbie nocneAOBaTenbHOCTM a- 
m p -cy66noKOB npuBeAeHbi Ha 4>nr.1. 

2. nonyqeHne flHK-30Hfla aha reHa 
HHTpnnrnApaTa3bi E.coli JM105, coAepwamyio 
pWK121 (FERM BP-1927), Ky/ibTMBupoBann b 
100 wn cpeAbi 2 x YT, coAepwamefi 50 y, r/Mn 
aMnnunnnnHa, npn 30°C b TeMeHkie hohm (12 
h). BaKTepnanbHbie tcneTKM co6npann n b Knenoi 
Ao6aannnn TNE. CycneH3MK> KneroK 3aTeM 
noABepranM ueHTpuc^yrnpoBaHnio. B Ta6neTKy 
Ao6aB/iHnn 8 win STEM 10 Mr nn30L\HMa. Cwiecb 
HHKy6npoBann npn 0°C b TeneHne 5 mmh, 3aTeM 
Ao6asnanM 4 win 0,25 M flanee, 

A06aBJ15RJlH B CMeCb npVI KOMHaTHOfi 

TeMnepaType 2 Mn 10% A C H )AOAeu,Mn 
cynb<$aTa HaTpMH nep. ) m 5 Mn 5M NaCI. 
nonyMeHHyjo b pe3ynbraTe CMecb BbiAepjKMBarm 
npn 0-4 °C b TeMeHne 3 m, a 3aTevi noABeprann 
ynbTpaueHTpucJjyrnpoBaHHK). B BepxHMfi cnofi 
Ao6aBnanM 1/2 o6"beMa 30% nEr 6000. CMecb 
BbiAep>KMBanM npn 0-4 °C b TeneHMe hohm (12 
h) m noABepranM L^eHTpucfjyrnpOBaHnio. B 
TaftneTKy Ao6aBnftnM TNE, «-iTo6bi nony^MTb 
o&beM 7,5 mji, a 3aTeM b cycneH3Mto AoSaBJiflJiu 
CSCI. CMecb noABeprajin L\eHTpMcpyrMpoBaHMio, 
HTo6bi yAariMTb npoTenHbi. flanee b BepxHwfi 
cnoH Ao6aBnwnn 300-500 Mr/Mn GpoMMAa 
stmamh. CMecb nepeHOcunn b npo6npicy Ana 
i4eHTpncf)yrnpoBaHH5i. npo6npKy 3ananBann, a 
3aTeM noABeprann ynbTpai^eHTpucfjyrMpoBaHMK), 
AHK 3KCTparnpOBanM, ncnonb3yfl 
nepucTanbTMMecKMft Hacoc. B SKCTpaKT, hto6u 
yAannTb 6domma stmamh, AOOaBnanM HecKonbKO 
6onbiiie, MeM paBHoe KonnMecTBO 
M3onponnnoBoro cnnpTa, HacbimeHHoro boaom. 
ripooy noABeprann py\an\A3y nporuB TE. 
nonynann npuMepHO 3 mji oHMineHHOfi 
pWK121. 

pWK121 flHK nepeBapuBann cfcepMeHTaMM 
Sph I m Sal I, nonynafl b pe3ynbTaTe 
flHK-cf)parMeHT b 2,07 ko (KMnoocHOBaHMH - 
nep.), coAepwamHfi reH HMTpnnrnApaTa3bi, 
nonyMeHHbi^ m Rpodococcus BMAa N-774. 
0parMeHT MeTunn paAnon30TonoM 32 P, HTo6bi 
nonyMMTb 30ha. HyKneaTHAHan 
nocneAOBaTenbHOCTb soHAa npMBeAeHa 
0nr.2-5. 

3. rionyqeHne flHK-0parMeHTa, 
coAep>KaiAero reHHMTpHn rnApaTa3bi 
xpoMocoMbi. Pseud omon as chlororaphis B23 
KynbTHBMpOBann b 100 Mn cpeAbi, onncaHHofi 
[1]. EaKTepnanbHbie icneTKH co6npanM w 
Ta6neTKy npOMbiBann npn noMou^n TNE. 3aTeM 
Ta6neTKy cycneHAHpOBann b 10 Mn TE. B 
cycneH3Hio Ao6aanjmn 4 Mn 0.25M 3ATK, 10-20 
Mr nn303HMa, 10-20 Mn axpoMonpoTea3bi m 10 
Mn 10% ACH. CycneH3Mfo MHKy6npOBann npn 
37 °c b TeMeHne 3 h. B cycneH3Mfo Ao6aBn«nn 
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15 Mn cfceHona. CMecb HHKyGnpoBann npn 
KOMHaTHoft TeMnepaType 60°C b TeneHne 15 
mmh, a 3aTeM u,e ht p Mcf)y rM po Ban m . B 15 Mn 
BepxHero cno^ Ao6aanwiM 0,7 Mn 2.5M ai^eTaTa 

HaTpMfl M AH3TMnOBblM npOCTOfl 3Cf)Mp, CMeCb 

L^eHTpMc^yrMpoBanM. BepxHMt^ cnoR 

cGpacbisanM. B hm>khmJH cnov^ Ao6aBnnnM ABa 
o6~beMa STanona m AHK yAanwnM CTeiuiflHHbiM 
CTep>KHeM. AHK npoMbiBanM b TeneHMe 5 mmh 
npM noMoiAM CMecM TE : OTaHon 2:8, 1:9m 0:10 
(o/o). AHK 3aT6M CHOBa cycneHAMpoBanM b 2-4 
Mn TE (37°C). 10 ^ n CMecM PHa3bi A m 
T 1 AoSaBnnnM b cycneH3M»o CMecb 

MHKy6MpoBanM npM 37°C. B CMecb Ao6aBnnnM 
paBHoe KonMHecTBO 4)eHona, a 3aTeM 
noABepranM LieHTpMC})yrMpOBaHMK>. B 2-4 Mn 
sepxHero cno« Ao6aBnjuiM Gonboie, neM paBHoe 
KonMMecTBO npocToro 3c{)Mpa. CMecb 
noABepranM i^eHTpMc^yrvipoBaHMio. riocne 
L^eHTpMCt)yrMpOBaHMfl BepXHMtf cnoR 
cGpacbiBanM. Hm>khm^ cnofl noABepranM 
AManM3y OTHOCMTenbHO 2 n TE, coAepwainero 
He6onbiLioe KonMMecTBO xnopoc(>opMa, b 
TeneHMe hohm, a 3aTeM A^stnn3y OTHOCMTenbHO 
cBe>Kero TE b TeMeHMe 3-4 Mn. flonyManM 4 Mn 

HeOHMLl^eHHOM XpOMOCOMHOM AHK. 

ClepeBapuBaHMe 4>epMeHTOM xpoMOcoMHoft AHK 
ocyu^ecTBnflnM cneAyioii^MM o6pa30M: 

a) 2^n Sac l + 3jiJi peaKi^MOHHoro 6yc()epa 
(10x) + 15 n xpomocomhom AHK + 10 ^n TE 

b) 2 yi n Bam HI + 2 ^ n Sal I + 3 y, n 
peaKqMOHHoro 6yc(>epa (10x) + 15 y. n 

XpOMOCOMHOM AHK + 10 ^iJl TE. 

CMecb MHKy6MpoBanM npM 37 °C b TeneHMe 
1 m, a 3aTeM noABepranM sneicrpocfeopesy Ha 
rene arapo3bi npM pa3HOCTM noTeHi^ManoB 60 B 
b Te^eHMe 3 m. TM6pMAM3auMKD CayTepHa 
xpoMocoMHoft AHK ocyu^ecTBnanM c 
Mcnonb30BaHMeM soHAa, onMcaHHoro b (2). 
06Hapy>KMBanM 4)parMeHTbi b npMMepHo 4,6 ko 

M 4,7 KO, MTO rOBOpMT O CMnbHOfl 
rM 6 p MAM 33 14 M M . 15 ^ n XpOMOCOMHOM* AHK 

nepesapMBann npn noMOii^n Sac I Bam HI n Sal I 
m noABepranM 3neicrpoc})ope3y Ha rene araposbi, 
KaK sto 6bino onMcaHO Bbiiue. AHK-<}>parMeHTbi b 
4,6 ko m 4,7 ko cpe3anM c rena m nepeHOCMnM 
b TpM o6-beMa 8M NaCI04. PacTBop HaHOCMnM 
KannnMM Ha cJwnbTpoBanbHyio 6yMary 
GF/C/BaTMaH/ (AMaMeTp 6 mm). Ha 
cfcMnbTpoBanbHyio 6yMary Ao6aBnnnM Aec^Tb 
Kanenb (« 100 jj. n) TE, coAep)KaiAero 6M 
NaCI0 4, m AecflTb Kanenb (« 100 ^ n) 95% 
3TaHona. 3aTeM 6yMary cyaiMnM B03AyxoM m 
noMei^anM b 0,5 Mn npo6MpKy 3nneHAopc£>a. B 
npo^MpKy Ao6aBn«nM 40 jj, n TE m Bee sto 
MHKy6MpoBanM npM 37°C b TeneHMe 30 mmh. 
3aTeM npo6MpKy L4eHTpMC>yrMpoBanM. nonyManM 
npMMepHo 40 n n BepxHero cno«, kotopwm 
coAep>Kan AHK-cfcpanvieHTbi b 4,6 ko m 4,7 ko, 
coAep>Kau4Me reH HMTpMnrMApaTasw 

XpOMOCOMHOM* AHK. 

4. BcrraBKa xpoMocoMHoro AHK-cfepanvieHTa b 

B6KTOp. 

a) AHK-45parMeHTa 4,6 ko 

2fin Sac I, 3 y, n peaKL^MOHHoro 6ycJ)epa 
(10x) m 10 Mn TE AoSaanflnM b 10 y b AHK 
pVC1 8. CMecb MHKy6MpoBanM npM TeMnepaType 
37°C B TeMeHMe 1 h. 2 ^ n 0.25M 3ATK 
AoGaBnnnM b CMecb, hto6w npeKpaTMTb 
peaKL^MK). 3aTeM b CMecb Ao6aBn«nM 7 p. n TM 
TpMC-HCI (pH 9) m 3 y. n BA^ (oaKTepManbHOfi 
menoHHO^ ct)occ{3aTa3bi). .CMecb MHKy6MpoBanM 
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npn 65°C b TeneHne 1 m. 3aTeM b civiecb 
AooaBJiflJiM TE, mtoou AOBecTM o6mutf o6i>eM 
AO 100 ^ ji. CMecb 3KCTparnpoBa/in 3x paBHWM 
KonnMecTBOM cfeeHOJia. B 3KCTpaKT AoGaanfljiki 
paBHoe KonMMecTBo npocToro acfcMpa. HM>KHMtf 
cnofl yAariRnbi m b hm>khmm enow Ao6aan^nn 
10 ^ ji 3M aL^eTaT HaTpM* m 250 p. n STaHOJia. 
CMecb MHKyenpoBann npn -80°C a TeneHMe 30 
mmh, noABeprann uem-pnc|>yrnpoBaHMK). Cymnnu 
m CHOBa cycneHAnpoBann b TE. 

nonyMeHHbfe TaKUM o6pa30M 5 ^ n flHK P 
C18 m 40 ji flHK-cpparMema b 4,6 ko, 
onucaHHoro b (3), CMewMBanM. B CMecb 
AOOaananM 6 n/i oycfxepa nuraunn, 6 y, n ATd> 
(6 Mr/win) m 3 p, ji flHK T4-nnra3bi. CMecb 
kiHKy6npoBann npn 4°C b TeqeHue hohm (12 m), 
MTo6bi nonyMMTb peKOM6nHaHTHy>o nna3MMAy, 
cx3A©P>Kainyio flHK-cfeparMeHT b 4,6 ko b CafiTe 
Sal I m PVC18. 

b) AHK-4)parMeHT b 4,7 ko 

pVC18 nepeBapMBajiM npn noMou^M Bam HI 
m Sal I. flHK-4>parMeHT b 4,7 ko BCTaanann b 
cafiT Bam HI - Sal I b pVC18 tomho TaK >Ke, 
KaK 3TO onucaHO b (4a). nonyMann 
peKOM6MHaHTHyK> nna3MHAy, coAepacamyio 
flHK-cfeparMeHT b 4,7 ko b cairre Bam HI - Sal I. 

5. TpaHcefcopMauMfl n npocenBaHne 

TDaHC4>0pMaHTOB . 

E. coli JM105 (AMepmawi) npuBMBann Ha 10 
mji cpeAbi 2 x YT m HHKy6npoBajin npn 37 °C b 
TeMeHne 12 m. nocne HHKy6npoBaHH« 
nonyMeHHyjo b pe3yribTaTe KynbTypy AooaBJiajiM 
b cBe>Kyio cpeAy 2 x YT flo KOHL\eHTpai^nn 1%, 
CMecb MHKy6npoBa/in npn 37 °C b TeneHne 1 m. 
KyjibTypy noABepranM LjeHTpMctyrMpoBaHMio m 
Ta6neTKy cycneHAHpOBa/in b 5 mji xonoAHoro 50 
mM CaCl2. CycneH3wo noMemaJiM b 
TewinepaTypy 0°C Ha 40 mmh, a 3aT6M 
noABepranM LiempMcfyrMpoBaHMio. B Ta6neTKy b 
OTAe/ibHofl npo6npKe ppQaBnnnn 0,25 mji 
xonoAHoro 50 mM CaCI 2 n 60 ^ n Ka>KAofi M3 
peKOM6nHaHTHbix nnasMHA, nojiyHeHHbix b 
(4a,B). CMecb MHKy6npoBajin npw 0°C b 
TeneHne 40 mmh, noAsepraxiM TepMMHecKOMy 
yAapy ao 42 °C b TeneHMe 2 mmh, noMei^anM b 
TGMnepaTypy 0°C 5 mmh m Ao6aarm.riM b 10 mji 
cpeAbi 2 x YT. CMecb MHKyoMpoBanM npM 37 °C 
b TeneHMe 90 mmh npM BCTp^XMBaHMM , 3aTeM 
L^eHTpMc^yrMpoBajiM. Ta6jieTKy cycneH3MDOBanM 
b 1 mji cpeAbi 2 x YT m 10 ^ n cycneH3MM 
HaHOCMJiM na arapo3Hyio njiacTMHKy 2 x YT, 
coAepwamyio 50 ^ r/MJi aMnMi^MJiJiMHa. 
rTnacTMHKy MHKy6MpOBanM npM 37°C. KojiorMK) 
Bbipau^MBajiM Ha nnacTMHKe, saTeM noABepranM 
ceneKi^MM MeTOAOM rM6pMAM3ai^MM kojiohmm: 
Kojiohmk) nepeHocMJiM Ha HMTpoi^enJiK)rio3Hb!e 
0MJibTp m nepeBapMBajiM. flHK cJwKCMpoBajiM Ha 

G^MJlbTOe M TM6pMAM3MpOBanM C 30HAOM, 

onMcaHHbiM b [2]. <J>MjibTp noABepranM 
aBTopaAMorpac{)MM m oTOVipajiM 

peKOM6MHaHTHy»o KonoHMK). KpOMe Toro, 
npMcyTCTBMe reHa h mt pM ji tm ApaTa3bi b 
TpaHexJjopMaHTe n oATBe p>KAan m b cooTBeTCTBMM 
c npoi^eAypoM rM6pMAH3ai4MM CayTepHa. 

6) M30Jlfll^Mfl M OHMCTKa peKOMOMHaHTHOM 
nJia3MMAbl M KOHCTpyKUMH KapTbl peCTpMKl^MM 

BCTa b Jie h h bix flHK-o>parMeHTOB. 

TpaHcc^opMaHT Bbipau^MBajiM b 100 mji 
cpeAbi 2 x YT, cop&pxauxeft 50 jj, t/mji 
aMnMi4MJiJiMHa npM 37 °C b Te^eHMe homm (12 
h). EaKTepManbHbie KneTKM co6MpariM m b KneTKM 
Ao6aBJijuiM TNE. KneTKM co6MpariM CHOBa 
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L\eHTpMcf)yrMpoBaHMeM m b KneTKM AOoaBJiHJiM 8 
mji TE m 10 Mr JiMSOUMMa. CMecb MHKyGMpoBajiM 
npM 0°C b TeneHMe 5 muh. B CMecb Ao6aBjiqjin 4 
mji 0,25 M 3flTK, 2 mji 10% flCH (npw 
KOMHaTHOM TeMnepaType) m 5 mji 5M NaCI. 
CMecb MHKy6MpoBajiM npM 0-4°C b TeneHMe 3 h 
m noABepranM yjibTpai^eHTpMcpyrMpoBaHMto. B 
BepxHMM cjioM Ao6aBJinjiM 1/2 o&beMa 30- l~IEH 
6000. CMecb MHKy6MpoBanM npM 0-4 °C b 
TeneHMe hohm (12 h) m CHOBa 
L^eHTpMCpyrMpoBajiM. TNE Ao6aBJinjiM b 
Ta6jieTKy, HTo6bi AOBecTM ao o6-beMa 7,5 mji. B 
cycneH3M»o AOoaBJWJiM CSCI. CycneHSMKo 
Lj^eHTpMc^yrMpoBajiM, mo6bi yAanMTb npoTeMHbi. 
flanee, b BepxHMM cjiom Ao6aBJinjiM 300-500 
Mr/ mji 6poMMAa aTMAMn m CMecb nepeHocMJiM b 
npo6MpKy Ann ueHTpMcf)yrMpoBaHM«. ripo6Mpicy 
sanaMBajiM HarpeBaHMeM m noABepranM 
yjibTpai^eHTpMc^yrMpo- BaHMK). flHK yAajiflJiM, 
Mcnojibsyn nepMCTajibTMnecKM^ Hacoc. B flHK, 

MTOObl yAaJIMTb 6pOMMA STMAMfl, A06aBJI«J1M 

HecKonbKo 6oJibiue, neM paBHoe KOJiMHecTBo 
M3onponMJioBoro cnMpia, Hacbiu^eHHoro boaom\ 
npo6y flHK noABepranM AManM3y OTHOCMTejibHO 
TE, hto npMBOAMJio k o6pa30BaHMio npMMepHO 3 
mji peKOM6MHaHTHof^ flHK. nojiyneHHyio TaKMM 
o6pa30M peKOM6MHaHTHyio nna3MMAy, 
coAepjKamyro flHK-cfrparMeHT b 4,6 ko, 
nepeBapMBajiM KaK pPCN1 (PeKOM6MHaHTHyio 
ruia3MMAy, coAepKau^yio flHK-4)parMeHT b 4,5 
ko, nepeBapHBariM KaK pPCN3). 

3tm flHK nna3MMA nepeBapMBajiM npM 
noMOi^M Eco Rl, Bam HI, Pst I, Sac I m Cal i. 

KapTbl peCTpMKL4MM KOHCTpyMpOBaJlM M OHM 

npMBeAeHbi Ha 0Mr.6. 

7) AHariM3 AHK-nocneAOBaTejibHOCTM. 
PacnojioxeHMe reHa h m t pm n tm a p aTa3 bi b 

flHK-epparMeHTax pPCN1 m pPCN3 onpeAenjuiM 

npM nOMOU^M KapTbl peCTpMKL^MM M 

Mcnorib30BaHMeM npoueAypbi TMAPOJiM3auMM 
CayTepHa. OcHOBbiBaacb Ha qtmx pe3yjibTaTax, 
aHanM3MpoBanM flHK-cpparMeHT Bam HI - Hinc II 
npM noMoiMM npoueAypw CaHrepa (CaHrep, <&., 
Science, T.214, c. 1205-1210, (1981)), 
McnojibsytoT Beiaop (para M13. flHK-o>parMeHT b 
2456 ko M3 Pseudomonas chlororaphis B23 
npuBefleH Ha 4)kir.4. 

Bcfl HyicneoTMAHaR nocxieAOBaTenbHOCTb, 
nonyMeHHaw M3 aMMHOKMcnoTHoi^ 
nocneAOBaTejibHocTM, onpeAeneHHOtf b [1], 
6buia o6Hapy>xeHa b nocneAOBaTejibHocTM b 
COOTBeTCTBMM c onMcaHMeM, npMBeAeHHbiM 
Bbiiue. AHariM3 nocjieAOBaTejibHOCTM Taicxe 
o6Hapy>KMBanM, hto stot flHK-cpparMeHT 
coAep>Kan nocjieAOBaTejibHocTb, 
koa m py toii^y K) a - m p -cy66noKM. 

8) BcTaBKa flHK-o>parMeHTa Bam HI - Hinc 
Mb BeKTop aKcnpeccnn m TpaHCX^opMauMM. 

<PparMeHT Sph I - Bam HI B 2,2 ko b pPCN1 
m cfrparMeHT Nam HI - Sal I b 4,7 ko b pPCN3 
pacineruiflJiM, o6a cJjparMeHTa noABepranM 
jiMrai^MM (o>Mr.3). OparMeHT nocne jiMrai^MM 
BCTaBnflJiM b caMT Sph I - Sal I Bexropa 
GKcnpeccMM pVC19 m nonyMeHHyio KOHCTpyKL^Mio 
o6o3Hanann kbk pPCN4. 

E. coli JM105 TpaHCCf)opMMpoBanM npM 
noMou^M pPCN4 tomho TaK >Ke, KaK sto AeJianM b 
(5), m TpaHccJ^opMaHT o6o3HanajiM nepe3 
JM105/pPCN4 (FERM BP-2779). 

9) npoAyLiMpoBaHMe h mtpm jirMApaTa3bi , 
Mcnojib3yfl TpaHccf)opMaHT, m npeBpau^eHMe 

HMTpMJIOB B aMMAbl, MCnOJIbSyfl 

HMTpMJirMApaTa3y. 

JM105/pPCN4 npMBMBanM b 10 mji cpeAbi 2 
x YT, coAep>xaiAeR 50 y. t/mji aMnMi^MJUiMHa, m 
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MHKy6npoB&nn npn 26,5°C b TeneHkie hohm (12 
m). 100 y. n nonyMeHHoCi b pe3ynbTaTe KynbTypw 
Ao6aBJiHnn b 10 mji cpeflbi 2 x YT (50 t/mji 
aMnni4nnjiHHa, 50 Mr/n FeSC>4.7H20, 10 wirAn 
MgS04.7H20, 1 mln nupponoxMHonkiHXOHOHa). 
3Ty CMecb nHKy6npoBann npn 26,5°C b 
TeMeHne 5 m. B cwiecb Ao6aBnanw IPTG flo 

CfiklHaJlbHO^ KOHL^OHTpai^Mli I MM. CMecb 

MHKy6npoBann npn 26,5°C b TeneHne 10 mhh. 
riocne c6opa khbtok kjiotkm cycneHAnpoBa/in b 
5 mji 1/20 M cf)ocx})aTHoro 6yc£epa (pH 7,7). B 
0,1 mji cycneH3HM Ao6aBJiflJin 10 ^ n pacTBopa 
cyOcrrpaTa (1M aKpnnoHHTpnna). CMecb 
nHKy6npoBann npn 20°C b TeMeHne 20 mmh. B 
KanecTBe KOHTponbHoro McnbrraHUH 
ncnojib30Bann CMecb, nojiyneHHyio npu noMomn 
aHanorviMHoR npOLjeAypbt, hto 6bina onncaHa 
Bbiwe, ho M3 E.coli JM105. PeaKL^MOHHyjo CMecb 
ncnwTbiBann Ha npwcyTCTBue aKpunaMMAa 
(npoAYKTa 0epMeHTHoPi peaKU.nn) v\ 
afcpunoHkrrpmia, wcnoribsyfl >KXBfl. AKpunaMHA, 
ho ho aKpunoHMTpun o6Hapy>KHBann b 
peaKqHOHHOfi CMecb JM105 pPCN4, b to BpeMH, 
KaK aKpnnoHHTpnn, a He aKpunaMUA 
o6Hapy>KMBanvi b peaKU>ioHHotf CMecu JM105. 

<t>opMyna M3o6peTeHH«: 

^PArMEHT HYIOlEHHOBOfi KHCJlOTbi, 

KOflMpyjoLUMM nojinnEmnfl, 

OEflAflAIOlMl/llTl AKTHBHOCTblO 
HMTPMnrMflPATA3bl, PEKOMEI/IHAHTHAfl 
nJ!A3MMAHA^ flHK pPCL 4, KOflklPYIOlflAfl 
nOJlUnEnTMfl, OEJlAflAKDLUMtf 
AKTMBHOCTbKD HUTPHJirVlflPATASbl, 
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UJTAMM EAKTEPUlft ESCHERICHIA COLI - 

npoflyuEHT nojinnEnTMflA, 

OBJlAAAKDlHErO AKTMBHOCTbKD 
HHTPklfirMflPATA3bl , CnOCOB nOJlYHEHUfl 
HMTPHJirMflPATA3bl. 

1. OpanvieHT HyK/ieMHOBoB KucnoTbi, 
KOAHpyiomvifi nonnnenTMA, ooriaAaiomiiii 
aKTMBHOdbWD h MTpn Ji rw Apaiasbi , nonyMeHHbiK 
nyTeM KnoHMposaHun reHa HHTpnnn/iApaTasbi, 
nponcxoAfliuero M3 Pseudomonas 
chlororaphis-B23, co cneAytoinefl Hy kti eorn ah o 
nocneAOBaTejibHOCTbto, npHseAeHHOtf b 
onMcaHMM M3o6peTeHnn. 

2. PeKOM6MHaHTHa*i nnasMMAHaa flHK 
pPCL4, KOAnpyiomafl nonnnenTMA, 
o6naAaK3i^kii^ aKTMBHocTbio HHTpnnrnApaTa3bi, 
pa3MepOM 9,574 T.n.o., coAepwamaa Sph1 - 
Sal1-c£parMeHT HyicneMHOBOfi KucnoTbi, 
KOAnpytoinki^ nojikinenTMA, oojiaAatomwfi 
CBoiicTBaMU HHTpnnrnApaTa3bi M3 Pseudomonas 
chlororaphis-B23 pa3MepoM 6,9 T.n.o., Sail - 
Sph1-cf>parMeHTa flHK Beicropa pUC19, 
pa3MepoM 2.674, T.n.o., yHMKanbHbie caflTbi 
pecTpnKU.nn: Asa cafiTa Sail , no OAHOMy canTy 
Sph1, Bam H1, Sad, Bg!1, Hindi, 
reHeTHMecKne MapKepbi Amp r - ren 
ycToCiHMBocTM k aMnwujinnMHy. 

3. LLliaMM 6aiarepHH Escherichia coli FERM 
BP-2779 - npoAyu,eHT nonnnenTHAa, 
o6naflaiom.ero aKTMBHOCTbio HHTpnnrnApaTa3bi. 

4. Cnoco6 nonyMeHUJi HHTpnnrnApaTa3bi, 

3aKnK)MaK5lHMRCfl B TOM, MTO KyJlbTMBMpyHDT 

LUTaMM 6aicrepHfi Escherichia coli FERM 
BP-2779 h M3BfieKaiOT HMTpnnrnApaTa3y H3 
KyjibTypanbHofl cpeAbi. 
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Sphl 

GCATGCTTTCCACATCTGGAACGTGATCGCCACGGACGGTGGTG 

• 5 0 

CCTACCAGATGTTGGACGGCAACGGATACGGCATGAACGCCGAAG 

.10 0 . 

gtttgtacgatccggaactgatggcacactttgcttctcgacgca 
ttcagcacgccgacg'ctctgtccga'aaccgtcaaactggtggccc 
tgaccgccca'ccacggcatcaccaccctcg'gcggcgcgag'ctacg 
gcaaa'gcccggaacctcgtaccgcttgcccgcgcc'gcctacgaca 
ctgccttgag'acaattcgacgtcctggtga'tgccaacgct'gccct 
acgtc'gcatccgaat'tgccggcgaaggacgtagat'cgtgcaacct 
tcatcaccaa'ggctctcgggatgatcgccaacacggcaccattcg 
acgtgaccggacatc'cgtccctgtccgttccggccggcctggtga 

.450 

acggggttccggtcggaatgatgatcaccggcagacacttcgacg 

5 0 0 . H i n d HI 

atgcgacagtccttcgtgtcggacgcgcattcgaaaagcttcgcg 

.550 

gccggtttccgacgccggccgaacgcgcctccaactctgc'accac 
aactcagccccgcct'agtcctgacgcactgtcaga'caacaaattc 
caccgattca'cacatgatca'gcccacataa'gaaaaggtgaaccag 
atgtcagtaacgatc'gaccacacaa'cggagaacgccgcaccggcc 

Me tSerVa IThr I 1 eAspHi sThrThrGl uAsnAl aAlaProAl a 
S ti h ii n i t a . 7 s o 

caggcggccgtctccgaccgggcgtgggcactgttccgcg'cactc 

GlnAlaAlaValSerAspArgAlaTrpAlaLeuPheArgAlaLeu 

(pue. 2 
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Kpn I .boo 
GACGGTAAGGGATTGCTACCCGACGGTTACGTCGAGGGATCGAAC 
AspG lyLysClyLeuVa lProAspGlyTyrVa IGluG lyTrpLys 

AAGACCTCCGAGGAGGACTTCAGTCCAAGGCGCGGAGCGGAATTG 
LysThrSerG luGluAspPheSerProArgArgG lyA laGluLeu 

PvuII 

GTAGCGCGCGCATGGACCGACCCCGAGTTCCGGCAGCTGCTTCTC 
ValAlaArgAIaTrpThrAspProGluPheArgGlnLeuLeuLeu 
. ooo Kpn I 

ACCGACGGTACCGCCGCAGTTGCCCAGTACGGATACCTGGGCCCC 
ThrAspGlyThrAlaAlaValAlaGlnTyi GlyTyi LeuGlyPro 

caggcggcctacatcgtggcagtcg'aagacaccccgacactcaag 

G 1 nAlaAlaTyr I leVa 1 A laVa 1G 1 uAspThrProThrLcuLys 

aacgtgatcg'tgtgctcgct'gtgttcatgc'accgcgtggc'ccatc 

AsnVallleValCysSerLeuCysSerCysThrAlaTrrProIle 

ctcgg'tctgccacccacctggtacaagagcttcgaataccgtgcg 

LeuGlyLeuProProThrTrpTyrLysSerPhcGluTyrArgAla 

cgcgtggtcc'gcgaaccacg'gaaggttctc'tccgagatgggaacc 

ArgValVa 1 ArgG 1 uProArgLysVa ILeuSerG luMe tCl yThr 

gagat'cgcgtcggacatcgagattcgcgtctacga'caccaccgcc 

GUI leAlaSerAspl ledul 1 eAr gVa 1 Ty r AspTh rThr A 1 a 

'gaaactcgct'acatggtcctcccgcagcgt'cccgccggca'ccgaa 

GluThrArgTyrMetValLeuProGlnArgProAlaGlyThrGlu 

P s t I 

ggctcgagccaggaa'caactgcaggaaatcgtcac'caaggactgc 

GlyTrpSerGlnGluGInLeuGlnGlul UValThrLysAspCys 

'ctgatcgggg'ttgcaatcccgcaggttcccaccgtctgatcaccc 

LeulleGlyValAlal 1 eProG 1 nVa 1 ProThrVa ITRM 

CGACAAGAAGGAAGCACACC-ATGGATGGAGTACACGATCTTGCC 

MetAspGlyValHisAspLeuAla 
Subun i t 0 

cpue.5 
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GGAGTACAAGGCTTCGGCAAAGTCCCGCATACCGTCAACGCCGAC 
GlyValGlnGlyPheGlyLysValProHisThrValAsnAlaAsp 

ATCGGCCCCACCTTTCACGCCG AATGGGAACACCTGCCCTACAGC 
1 1 eG 1 yProThrPheHi sAlaG luTrpGluII i sLeuProTyrSer 
.i46o Sail 
CTGATGTTCGCCGGTGTCGCCGAACTCGGGGCCTTCAGCGTCGAC 
LcuMetPheAlaGlyValAlaGluLeuGlyAlaPheSerValAsp 

gaagtg'cgatacgtcg'tcgagcggat'ggagccgggccactacatg 

GluValArgTytValValG 1 uArgMe tG 1 uProG lyHisTyrMet 

atgaccccgta'ctacgagagg'tacgtcatcggtgtcgcgac'attg 

MetThrProTyrTyrGluArgTyrVal 1 1 eG I yVa 1 A 1 athrLeu 

, 18 0 0 

ATGGTCGAAAAGGGAATCCTGACGCAGGACGAACTCGAAAGCCTT 
MetValGluLysGlylleLeuThrGlnAspGluLeuGluSerLeu 

g'cggggggacc'gttcccactgtcacggccca'gcgaatccga'aggg 

AlaGlyGlyProPheProLeuSerArgProSerGluSerGluGly 

cggccg'gcacccgtcgagaccaccac'cttcgaagtc'gggcagcga 

ArgProAlaProValGluThrThrThrPheGluValGlyGlnArg 

g'tacgcgtacg'cgacgagtac'gttccggggc'atattcgaat'gcct° 

Va UrgValArgAspGluTyrValProG lyllis I I cArgMetPro 

gcatac'tgccgtggac'gagtgggaaccatctctcatcgaactacc 

AlaTyrCysArgGlyArgValGlyThr 1 1 eSerll isArgThrThr 

g'agaagtggcc'gtttcccgac'gcaatcggccacgggcgcaa'cgac 

GluLysTrpProPheProAspAlalleGlyHisGlyArgAsnAsp 

gccggc'gaagaaccga'cgtaccacgt'gaagttcgcc'gccgaggaa 

AlaGlyGluG I uPr oThrTy rll i sVa 1 LysPheA 1 aA 1 aG 1 uG 1 u 

ttgttcggtag'cgacaccgac'ggtggaagcg'tcgttgtcgacctc 

LeuPheGlySerAspThrAspGlyGlySerValValValAspLeu 

.10 5 0 

TTCGAGGGTTACCTCGAGCCTGCGGCCTGATCTTCCAGCATTCCA 
PheGl uG 1 yTyrLeuG luProAlaAlaTRM 

. S 0 0 0 

ggcggcggtcacgcgatcacagcggttcgtgcgaccgccgcctga 
tcacca'cgattcactcattcggaaggacactggaaa'tcatggtcg 

Sal I 

AC cpue.5 
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Sac I SphI Sail BamHI Sad 



pPCN1 



^^^^^^^^^ 




Bg*I Hindi Sail 



pPCN3 



pPCNA 



1 Kb 



(puz.6 



a p 



I 0 



2 0 



3 0 



4 0 



6 0 



GGATCCCGTCGGCCTTCTGCGGTACCTACGGCATGAAGCCCACCCACGGCCTGGTGCCCT 



ACACCGGCGTCATGGCGATTGAAGCCACGATCGATCATGTCGGCCCCATCACCGGTAACG 
TGCGCGACAACGCGCTGATGCTGCAGGCAATGGCCGGTGCAGACGGACTCGACCCGCGCC 



AGGCGCCGCCTCAGGTCGATGACTATTGCAGTTACCTGGAAAAAGGCGTGAGCGGACTCA 
GAATCGGGGTGTTGCAAGAGGGATTCGCGCTTGCTAACCAGGACCCTCGCGTGGCCGACA 
AAGTGCGCGACGCCATCGCCCGACTCGAGGCGTTGGGCGCTCATGTCGAGCCGGTCTCCA 



TTCCCGAGCACAACCTGGCAGGGTTGTTGTGGCACCCCATCGGTTGCGAAGGCTTGACCA 
TGCAGATGATGCATGGCAACGGCGCAGGCTTTAACTGGAAAGGACTTTACGATGTCGGCC 
TGCTGGACAAACAAGCCAGCTGGCGCGACGACGCAGACCAATTATCCGCGTCGCTCAAGC 



TCTGCATGTTCGTCGGCCAATACGGCCTGTCGCGCTACAACGGACGCTACTACGCCAAGG 



CCCAGAACCTTGCACGCTTTGCCCGGCAGGGATACGACAAAGCGCTGCAAACCTATGACC 



TGCTGGTGATGCCGACCACGCCCATCACGGCCCAACCCCACCCGCCAGCGAACTGCTCGA 



(put. 7 
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tcacggagt acgtggctcgcgcgttggaaatgatcgccaataccccgccacacgacatca 
ccgggcatccggccatgtcgattccgtgtggcctgctggacggcctgcccgtcgggctga 
tgctggtcgcaaaacactacgccgagggcacgatttaccaagcggcggcggcgtttgaag 
cctcggtggactggcgcacgctctgagccttttacaggcgccgccccccctgaagaacga 
taagaaagaccggcaagttgcaatgacHttcaaccgcgttgactgataggagttacccc 

1030 1040 1009 1010 1070 1080 

atgagtacatctatttccacgactgcgacaccttcgacacccggcgagagggcatgggcc 

MetSerThrSerl IeSerThrThrAIaThrProSerThrProGlyGluArgAlaTrpAla 
Su bun i t a 

TTGTTTCAAGTGCTCAAGAGCAAGGAACTCATCCCAGAGGGCTATGTCGAGCAGCTCACT 
LeuPheGlnValLeuLysSerLysGluLeuI leProG luG lyTyrValG 1 uG InLeuThr 

CAATTGATGGCCCATGACTGGAGCCCGGAGAACGGCGCTCGCGTGGTCGCCAAGGCATGG 
GlnLeuMetAlaHisAspTrpSerProGluAsnGlyAlaArgValValAlaLysAlaTrp 

GTCGATCCGCAGTTCCGGGCGCTGCTGCTCAAGGACGGAACAGCCGCTTGCGCGCAGTTC 
ValAspProGlnPheArgAlaLeuLeuLeuLysAspGlyThrAlaAlaCysAlaGlnPhe 

GGCTACACCGGCCCACAAGGCGAATACATCGTCGCCCTGGAAGATACACCGGGGGTGAA^ 
GlyTyrThrGlyProGlnGlyGluTyrI leValAlaLeuGluAspThrProGlyValLys 

AACGTCATCGTCTGCAGCCTGTGCTCCTGCACCAACTGGCCGGTCCTCGGCCTGCCGC^ 
AsnVal I leValCysSerLeuCysSerCysThrAsnTrpProValLeuGIyLeuProPro 

GAGTGGTACAAGGGCTTTGAGTTTCGTGCGCGCCTGGTCCGGGAGGGGW 
GluTrpTyrLysGlyPheGluPheArgAlaArgLeuValArgGluGlyArgThrValLeu 
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CGCGAGCTGGGGACGGACTTGCCGAG 

ArgG luLeuGlyThrGluLeuProSerAspThrVa 1 1 1 eLysVa ITrpAspThrSerAla 
GAAAGCCGTTACCTGGTGTTGCCGCAAAGGCCTGAAGG^ 

GluSerArgTyrLeuValLeuProGlnArgProGluGlySerGlulIisMetSerGIuGlu 
CAGCTTCAACAGCTGGTGACCAAAGACGTGCTGATTGGC^ 

GlnLeuGlnGlnLeuValThrLysAspValLeuI 1 eG lyVa 1 AlaLeuProArgVa 1G ly 
TGAGAAAiL\CAACTCATCATCGTTCAACTTGCGGAGm 

MetAspGlyPheHis 
Subunit/3 

GATCTCGGCGGTTTCCAAGGCTTTGGCAAAGTGCCGCACA^ 

AspLeuGlyGlyPheGlnGlyPheGlyLysValProHisThrl UAsnSerLeuSerTyr 
AAACAGGTTTTCAAGCAGGACTGGG 

LysGlnValPheLysGlnAspTrpGluHisLeuAlaTyrSerLeuMetPheValGlyVal 

I UO 1820 1830 1 8 4 0 1 B 5 0 I860 

GACCAATTGAAAAAGTTCAGCGTGGACGAAGTGCGTCATGCCGTCGAACGCCTGGACGTT 

AspG InLeuLysLysPheSerValAspG 1 uVa lArgHisAlaValGluArgLeuAspVa 1 t- 

1870 18 8 0 1890 1000 19 10 1920 (\ 

CGCCAGCATGTCGGCACCCAGTACTACGAACGCTACATCATCGCGACCGCCACGCTGCTG 
ArgGlnHisValGlyThrGlnTyrTyrGluArgTyrI lei IeAlaThrAlaThrLeuLeu 

1030 1040 1050 1060 1070 1000 O 

GTGGAAACGGGCGTTATCACCCAGGCGGAGCTCGATCAGGCATTGGGTTCCCACTTCAAG 
ValGluThrGlyVal IleThrGlnAlaGluLeuAspGlnAlaLeuGlySerHisPheLys 

1990 2000 2010 2020 2030 2040 O 

CTCGCGAACCCCGCCCATGCGACAGGTCGCCCGGCGATCACCGGCAGGCCGCCCTTCGAA 
LeuAlaAsnProAlallisAlaThrGlyArgProAlal leThrGlyArgProProPheGlu 

2050 2080 2070 2080 2000 2100 

GTGGGCGATCGGGTTGTGGTTCGAGACGAATATGTGGCGGGGCATATCCGCATGCCGGCC 
ValC lyAspArgValVa IValArgAspGIuTyrVa lAiaClyllisI leArgMetProAla 

TACGTGCGCGGTAAGGAAGGCGTGGTCCTGCACCGCACCTCAGAGCAGTGGCCCTTCCCC 
TyrValArgGlyLysGluGlyValValLeuHisArgThrSerGluGlnTrpProPhePro 
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GACGCCATTGGCCACGGCGACTTGAGCGCAGCCCATCAGCCTACCTACCACGTCGAGTTT 
AspAlal leGlyHisGlyAspLeuSerAlaAlaHisGlnProThrTyrHisValGluPhe 

CGCGTGAAAGATCTATGGGGTGACGCGGCAGATGACGGTTACGTCGTGGTCGATCTTTTC 
ArgValLysAspLeuTrpGlyAspAlaAlaAspAspGlyTyrValValValAspLeuPhe 

O GAAAGCTACTTGGATAAGGCCCCCGGTGCCCAAGCGGTGAACGCATGATTGAAGGCGCCC 
GluSerTyrLeuAspLysAlaProGlyAlaGlnAlaValAsnAla 

2350 2300 2370 2380 2300 2400 

AGGCGGGCCGACTGCCGGTGACGGTCCTTTCCGGCTTCCTCGGCGCCGGCAAAACCACCC 



O TGCTCAACGCTATCCTGCGAAATCGCCAAGGACTGCGGGTCGCGGTCATCGTCAAC 
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